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Abstract 
In this study, we propose an IT-based peer assessment (ITPA) for enhancing interaction 
and feedback in universities’ large-scale lectures. These lectures often lack interaction 
and feedback, and focus on mainly imparting factual knowledge. Hence, these formats 
often cannot go beyond the basic cognitive levels of educational objectives. Using the 
ITPA within the learning process helps integrating assignments focusing on high 
cognitive levels to comprehensively acquire the learning content. We follow a design 
science research approach to develop and evaluate the ITPA. Thus, we first identify 
requirements from theory and derive a set of design elements afterwards. A pre-test 
shows that the ITPA is seen as useful and learners intend to use it. The subsequent quasi-
experiment in a large-scale lecture shows that learners who participated in the ITPA 
performed better in the part of the final exam trained by the ITPA, whereas they did not 
perform better in the others parts. 
Keywords: IT-based peer assessment, technology-mediated learning, large-scale 
lectures, learning performance, educational objectives, design science research 
Introduction 
Large-scale lectures are still common default at universities worldwide, especially in basic lectures at an 
undergraduate level (Fortes and Tchantchane 2010; Van De Grift et al. 2002). Due to an uneven lecturer-
learner proportion of sometimes more than 80 learners per lecture, those lectures lack feedback and 
interaction during the learning process (Bligh 2000). Furthermore, the imparting of knowledge is 
unidirectional from the lecturer to the learners, thus adopting a more or less passive learner role in the 
learning process (Ebert-May et al. 1997). In these large-scale undergraduate lectures, the imparting and 
verification of knowledge aim primarily at factual knowledge, both in assignments during the learning 
process as formative assessment as well as summative assessment in the final exam (Hagstrom 2006). 
 Design and Evaluation of an IT-based Peer Assessment 
 Thirty Seventh International Conference on Information Systems, Dublin 2016 2 
However, solely focusing on factual knowledge limits the learning outcomes to the basic cognitive levels of 
educational objectives developed by Bloom et al. (1956). Modified by Anderson et al. (2001), the cognitive 
levels of educational objectives are as follows: remembering, understanding, applying, analyzing, 
evaluating, and creating. Whereby remembering, understanding, and applying are the basic cognitive 
levels, analyzing, evaluating, and creating are the high cognitive levels of educational objectives (Jaillet 
2009). In this paper, we rely on these cognitive levels of educational objectives based on Anderson et al. 
(2001). However, the sole imparting and verification of knowledge regarding factual knowledge is 
problematic, even in basic courses or at undergraduate levels, because it is not sufficient with regard to 
the further study process as well as the tasks of employees of future daily business (Chiru et al. 2012). 
Higher education requires learners who are highly knowledgeable individuals as well as autonomous and 
self-regulated learners. The daily business requires employees with skills in complex problem solving, 
critical thinking, self-reflection, evaluating others, cooperating, self-regulation, and information 
technology use (Johnson et al. 2016; Schwab and Samans 2016). As a consequence, nowadays, even large-
scale lectures should include imparting and verification of knowledge beyond factual knowledge, such as 
skills and competencies (Chiru et al. 2012). This, in turn, calls for the lecturers to offer relevant didactic 
mechanisms centering the learners, supporting them in their learning process by means of feedback on 
the individual learning progress and imparting relevant skills and competencies. The use of peer 
assessment could be one promising possibility to enhance interaction and feedback (Strijbos et al. 2009) 
and moreover to assess high cognitive levels of educational objectives without massively increasing the 
workload of lecturers and at the same time, address several skills and competencies (Jaillet 2009).  
Typically, verification of knowledge on the high cognitive levels of educational objectives is characterized 
by assignments which are very complex (e.g., extensive free-text assignments, writing statements, and 
essays). Consequently, the verification of knowledge of those assignments is time- and resource-
consuming hence impossible to use in a large-scale lecture within the learning process. By using peer 
assessment, learners evaluate the value or quality of another learner’s or group’s performance during the 
learning process (Tahir 2012; Topping 2005) according to specifically defined criteria (Boud and 
Falchikov 2007). Consequently, peer assessment makes imparting and verification of knowledge 
concerning the high cognitive levels of educational objectives in large-scale lectures feasible and 
manageable, since correcting the assignments is no longer the task of the lecturer. However, offline peer 
assessment requires a lot of coordination efforts by the lecturer, since the individual assessments need to 
be collected, anonymized and sent out for review to multiple other students. Afterwards, the reviews need 
to be collected, and the lecturer needs to make sure that every student gets exactly the reviews for his 
particular assessment. This proceeding is very time-consuming without any resource-saving mechanism 
(Sung et al. 2005). In contrast the use of information technology (IT) provides various potentials 
regarding process automation, process tracking, and easy process editing (Davenport 1993). Moreover, 
the use of IT allows anytime-and-anywhere communication (Gupta and Bostrom 2009) and interactive 
data can be transferred between learners and lecturers in real-time (Dyson et al. 2009). Van Zundert et al. 
(2010) point out that there are only a view existing studies concerning an (quasi)experimental setting of 
peer assessment and that this circumstance prevents specific insights on how peer assessment should be 
designed. Furthermore, the existing peer assessment literature includes few experimental studies that 
mainly considered students’ perceived learning as an outcome variable rather than examining actual 
learning effects of peer assessment (Çevik et al. 2015).  
Therefore, the research presented here intends to address the shortcomings of a specific design for a peer 
assessment enabled with IT as well as to support learners during the learning process with assignments 
addressing the high cognitive levels of educational objectives. To overcome the mentioned challenges, we 
develop an IT-based peer assessment (ITPA) as a didactical method. The ITPA empowers lecturers 
teaching large-scale lectures to leverage the potential benefits of peer assessment and at the same time 
keeps the additional effort for the lecturer at a low level, since most of the back office processes are 
automated. Therefore, this paper aims to examine the following research questions (RQ): 
• RQ 1: How should the ITPA be designed to leverage the potentials of peer assessment while taking into 
account the limited resources of lecturers? 
• RQ 2: Do learners that participated in the ITPA perform better in the final exam-related assignments 
than those learners who did not participate?  
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To achieve our research goal, we follow the design science approach (Hevner et al. 2004; Peffers et al. 
2007), particularly the design science research approach by Peffers et al. (2007) (cf. Figure 1). We 
contribute to an existing body of knowledge with a nascent theory of design and action as an improvement 
for known problems (Gregor 2006; Gregor and Hevner 2013).  
 
Figure 1. Research Approach for Developing the ITPA. Source: Adopted from Peffers et al. (2007). 
 
We follow the design science research approach, because it is a well-accepted and highly-cited approach in 
IS research paradigm to construct innovations for utility (Gregor and Hevner 2013; Winter 2008). 
Moreover, it is a paradigm for the development of technological solutions for given problems (Winter 
2010) and helps to create and evaluate successful IT artefacts (Peffers et al. 2007). In our research we 
want to develop and design the ITPA and subsequently, we want to evaluate the artefact in a real problem 
situation. Moreover, to ensure that the didactical method ITPA addresses all important types of 
interaction, we follow Briggs’ (2006) theory-driven design approach by grounding our research on theory 
on interaction and feedback.  
In this paper, we present all activities for the development of the ITPA recommended by Peffers et al. 
(2007). Hence, the structure of the paper mostly reflects the order of the necessary activities. The 
introduction has addressed the activity problem identification and motivation. To enable a better 
understanding of the research at hand, section 2 focuses on the theoretical background, the related 
research results on peer assessment and describes the literature-based IT potentials of peer assessment. 
Subsequently, we address all remaining activities of the design science research approach. The activity 
objective of a solution is described in section 3 by identifying requirements from theory. This activity is 
followed by design and development that addresses the requirements for design elements and specifies 
how these design elements were integrated into the ITPA (sections 4 and 5). The ITPA was conducted as a 
quasi-experiment during the learning process with four-week duration and voluntary participation. To 
use and to comprehensively investigate the ITPA in a real-setting resembles the activities demonstration 
(section 5) and evaluation (section 6) of Peffers et al.’s (2007) design science research approach. The 
development of the ITPA is communicated in this paper and hence, corresponds to activity six. In the 
sections 7 and 8 the relevant results as well as the implications are discussed. Finally, the paper closes 
with our limitations, a conclusion and an outlook on possible future research. 
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Theoretical Foundations  
Peer Assessment in University Teaching 
Peer assessment allows for individual feedback on the learning progress as well as corresponding 
interventions even in groups with a higher number of learners (Piech et al. 2013). Feedbacks from the 
peers provide different views that foster students’ self-reflection (Leijen et al. 2009). In the course of peer 
assessment, learners give each other feedback or credit points according to previously defined criteria 
(Boud and Falchikov 2007). When learners are supposed to provide feedback to other learners, 
predefined feedback criteria are essential in order to support the feedback provider and to ensure that 
valuable and constructive feedback is provided (Falchikov and Goldfinch 2000). In the present paper, we 
use the term of peer assessment to describe learners of a peer group mutually evaluating each other’s 
performances according to defined criteria, while formulating an overall feedback including strengths, 
weaknesses, and suggestions. The application of peer assessment in university teaching brings about, 
above all, the following benefits opposed to an evaluation conducted solely by the lecturer: 
• Logistically: Lecturers save valuable time if learners give each other feedback and evaluate each other’s 
academic performance (Sadler and Good 2006).  
• Pedagogically: The evaluation of responses regarding correctness gives the learner a deeper 
understanding of the learning contents (Chang et al. 2011). By reading works of others, one can deepen 
one’s own knowledge and develop new ideas and inspiration by evaluating other points of view (Chen 
2010; Hovardas et al. 2014; Sadler and Good 2006). 
• Metacognitive: Learners will develop awareness for their own strengths and weaknesses (Tahir 2012) 
and will be able to compare and evaluate their own performance with their peers, at least to a certain 
extent (Darling-Hammond et al. 1995). Doing so, learners learn to avoid shortcomings (Chang et al. 
2012). In addition, learners train their ability to think critically, as well as their evaluation and reflection 
skills (Jaillet 2009; Leijen et al. 2009; Topping 2005). 
• Affectively: Learners perceive qualitative feedback from their peer group as more valuable than a 
lecturer’s grade (Sadler and Good 2006).  
The use of peer assessment does not only relieve the lecturer but turns learners into experts themselves. 
Peer assessment has been widely used in various fields of education, and mostly in higher education (Hsia 
et al. 2016). Researchers achieve the awareness that students are able to avoid peer pressure by leaving 
the feedback anonymously (Hsia et al. 2016). 
Although peer assessment could bring benefits to students’ learning performance (Tseng and Tsai 2007; 
Tsivitanidou et al. 2011), it comes along with some risks that need to be considered. Jaillet et al. (2009) 
alert the assessment doing by the peers can pose validity and reliability problems which calls for further 
investigation. Some studies emphasize learners’ anxieties about the fairness and consistency of peer 
assessment (Cheng and Warren 1997; Rushton 1993). Some authors’ investigation indicate that learners 
with poorer performances might not accept peer feedback as proper (Topping 2005) and might be 
unwilling to assume any responsibility for assessing their peers, especially in a non-anonymous setting 
(Falchikov 1995). Moreover, learners could feel overstrained as well as frustrated when facing a complex 
assessment form, e.g., extensive qualitative feedback (Hovardas et al. 2014). When learners receive poor 
quality feedback from their peers, it could frustrate them in their learning (Mintzes et al. 2005). These 
critical facts need to be considered by evaluating and discussing the use of peer assessment. 
A Review of Related Work on Peer Assessment Research with IT 
First observations show that peers are indeed able to provide valuable feedback (Dochy et al. 1999; 
Falchikov and Goldfinch 2000) and that evaluations by the peer group agree with the lecturer’s evaluation 
(Kulkarni et al. 2013). Furthermore, studies indicate that regular feedback given by the peer group has a 
positive effect on a learner’s learning process (Dochy et al. 1999). Depending on the individual design, 
peer assessment may take place orally or in a written form. Oral peer assessments usually provide face-to-
face feedback. A written feedback may be paper- or IT-based (cf. (Liu and Sadler 2003)) and can be given 
anonymously. The use of IT allows for a flexible application. This way, peer assessment can take place 
synchronously, e.g., by means of chat programs (Sullivan and Pratt 1996), or asynchronously (Tuzi 2004), 
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thus providing a benefit in terms of time management. Students can invest the time they need for 
preparing an assignment or feedback for e.g., self-reflection or evaluation (Veerman et al. 2000). In their 
study, Liu and Sadler (2003) investigate the use of paper-based peer review with face-to-face meetings in 
comparison to peer review realized with Microsoft Word and an anonymous online chat for 
communication. The authors suggest enriching electronic peer reviews with face-to-face interaction. De 
Raadt et al. (2005) used a peer review within an undergraduate computer course with a self-developed 
electronic peer reviewing system. Each learner received feedback from the peers on several assignments 
which was the basis for later lecturer’s grading. The used electronic system had been successfully 
evaluated and considered for wider use (De Raadt et al. 2005). Liang und Tsai (2010) compared a peer 
assessment with a self and expert assessment, all executed online. The results of their study show that the 
self-assessment results are not consistent with the results made by the experts. But, peer and expert 
assessment demonstrate an adequate accordance (Liang and Tsai 2010).  
Leveraging the Potentials of Peer Assessment with IT 
Using technology in education not only enables learners to access learning materials regardless of time or 
space, but also provides lecturers with the opportunity to develop learning activities from new 
perspectives (Hwang et al. 2014). Moreover, using technology provides potential to integrate innovative 
learning where large numbers of learners can create and share resources which address the concept of 
user-generated content (Vom Brocke et al. 2010). Hence, technologies such as learning-management 
systems as well as mobile devices provide a scaffold to integrate didactic mechanisms in order to improve 
the interaction between the lecturer and the learners, with the learning content or among the learners 
themselves. It can also help to enhance the learners’ participation, and the quality of teaching (Duncan-
Howell and Lee 2007). Hence, using IT in peer assessment makes it applicable in large-scale lectures 
(Bostock 2004). Therefore, it is more suitable for assessing skills and high cognitive levels of educational 
objectives in large-scale lectures. However, the use of IT in learning can result in frustration, confusion, 
and reduced learner interest (Hara 2000). Therefore, the learners must be highly self-regulated regarding 
their own learning since the lecturer can influence the learning process to a small extent only (Butler 
2003). Using peer assessment with IT can bring additional problems. Doiron (2003) indicates that using 
IT in peer assessment demands too much learner effort by putting too much pressure on them, which is 
not reliable and not necessarily fair. In order not to cognitively overload the learners, we focus on an 
initial support and scaffold the process.  
The widespread use of the IT capabilities following Davenport (1993) forms the basis for the transfer of 
peer assessment. Davenport and Short (2003) describes the IT capabilities from a process perspective 
where awareness of IT usage can influence the process design. However, it is useful to think about IT 
capabilities and their impact in nine different ways which we want to use for the peer assessment. Those 
capabilities can link directly to the peer assessment, which is based on IT usage in our research. Table 1 
shows the IT capabilities based on Davenport (1993) with a short description of them as well as the 
transfer to the peer assessment. The transfer of the IT capabilities to the peer assessment occurs 
deductively.  
Table 1. IT Potentials in Peer Assessment. Own Source Based on Davenport (1993). 
IT Capability 
(Davenport 1993) 
Description Transfer on Peer Assessment 
Automation IT allows replacing or 
reducing human labor. 
Automatic distribution of learner assignments and 
peers’ assessments which saves time and costs (Babik 
and Ford 2014) and allows for anonymity (Quinn et al. 
2009). 
Informational IT provides additional 
information. 
The system provides e.g., the assessment form with 
feedback criteria and updates (e.g., for incoming 
deadlines) (Honeychurch et al. 2013). 
Sequential IT enables changes in 
processing steps. 
It is possible to extend deadlines (e.g., for learners’ 
submission) or to set more feedback loops (Babik and 
Ford 2014).  
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Tracking IT enables detailed 
tracking of processing 
steps.  
The lecturer may monitor submissions and remind 
learners of missing submissions. Moreover, they can 
control assignment or feedback quality and take 
countermeasures if necessary (Honeychurch et al. 
2013).  
Analytical IT allows complex 
analytical methods for 
additional findings.  
Diverse data evaluation is possible, e.g., comparison to 
best practice after peer assessment (Quinn et al. 2009) 
as well as effects on objective learning outcome (Jaillet 
2009). 
Geographical IT enables information 
transfer regardless of 
geography.  
Learners can participate in peer assessment regardless 
of time and space. Use of peer assessment in e-learning 
scenarios, e.g., MOOCs (massive open online courses) 
is possible as well (Kulkarni et al. 2013).  
Integrative IT mergers processes or 
tasks.  
Using IT in peer assessment enables document 
management for sharing, storage as well as upload-
/downloading (Brutus and Donia 2010). Moreover, 
providing feedback on peers’ assignments can be done 
directly in the system without the need for uploading 
documents (Anson and Goodman 2014).  
Intellectual IT gathers and provides 
information.  
Creating a knowledge base with frequently asked 
questions or a forum to discuss the assessment form 
(Sitthiworachart and Joy 2004). 
Disintermediating Intermediaries are not 
useful any longer. 
IT simplifies the peer assessment process regarding 
document sharing and handling of the information 
flow where it reduces complexity (Brutus and Donia 
2010). Printed versions of the peer assignments or 
assessments are not necessary any longer.  
Deriving Requirements from Learning Theory of Interaction and 
Feedback 
Fundamental elements of the individual learning success include the opportunity to receive feedback on 
one’s individual learning progress, to have the possibility of sharing one’s opinions concerning the subject 
matter (Picciano 2002), and to reflect the own knowledge (Gagné et al. 1993). Feedback and interaction 
during the learning process are regarded as significant predictors in terms of individual learning success 
(Moore et al. 1996) and positively influence the long-term satisfaction (Alonso et al. 2009). Therefore, we 
base the derivation of requirements on interaction and feedback as central part for learning.  
In the context of interaction, Moore (1989) formulates the most specific differentiation concerning the 
exchange with learning objects. He differentiates between learner-learner interaction, learner-lecturer 
interaction as well as learner-content interaction, where all types are presumed to play an important role 
in education (Bernard et al. 2009; Garrison and Shale 1990). We adopt these three types of interaction for 
our research and define interaction itself as learning activities, including exchange between learners, 
lecturers, and content (Schrum and Berge 1997). The interaction between the learners takes place 
between one learner and others, alone or in group settings, with or without the real-time presence of a 
lecturer (Moore 1989). The learner-learner interaction is needed both for cognitive purposes and 
motivational support (Bernard et al. 2009). The interaction among the learners themselves enables social 
exchange during the learning process (Sims 2003) leading to foster the individual reflection ability 
(Bandura 1977). In interaction between lecturer and learners, the lecturer should give advice and feedback 
to learners and need to retain an overview of the learners’ performance (Bligh 2000). The lecturer seeks 
to enhance the learner's interest, including self-direction and self-motivation (Moore 1989). Prior 
research has shown that learners who interact with their lecturer and their peer are more actively involved 
in the learning process (Wang et al. 1990) and receive better results in the final exam compared to those 
who don’t interact with others. The learner-content-interaction takes place when learners participate in 
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class activities (Thurmond and Wambach 2004) or when they talk to themselves regarding the learning 
content (Moore 1989). Learners with low or intermediate previous knowledge profit from a high degree of 
interaction and achieve higher learning results (Snell 1999). An interactive setting can enhances learners’ 
motivation and participation in class, as well as foster learners’ exchange (Liu and Sadler 2003; Sims 
2003). 
Besides interaction, feedback is essential to foster learner’s learning process and to demand the 
application with the learning content (Tahir 2012). The relevance of feedback during the learning process 
is in line with receiving feedback on one’s own performance as well as providing feedback on another 
learner’s performance. When receiving and providing feedback, the improvement of the reflection ability 
is of great importance (Van Den Boom et al. 2007) as well as the enhancement of self-regulated learning 
(Ertmer and Newby 1996). Feedback on one’s own performance leads to an awareness and understanding 
of how to control the own learning (Nicol and Macfarlane-Dick 2006).  
Thus, it is very relevant to integrate didactic mechanisms in a large-scale lecture and to emphasize 
learners as a central part of the learning process. The realization of interaction enables receiving and 
providing feedback. Table 2 presents the general requirements (R) we were able to identify from 
interaction and feedback in learning. These are the basis for developing the ITPA and this step 
corresponds to the activity objectives of a solution of Peffers et al.’s (2007) design science research 
process. The sentence structure of the requirements is based on Hull et al. (2010). For the requirements’ 
formulation the learners’ perspective is taken since the learners are the main focus of the ITPA. We base 
our subsequent design decisions on the constructs linked to our phenomena of interest. 
Table 2. Derived Requirements from Theory of Interaction and Feedback. Own Source. 
Requirements Theoretical Description 
R1) Learners should cooperate 
together to exchange their 
knowledge among each other. 
When the learners cooperate with the peers during the learning 
process, they can exchange knowledge among each other (Boud et 
al. 1999), which enhance motivation (Eisenkopf 2010) and learning 
success(Moore and Kearsley 2011). The own learning performance is 
enhanced with opportunities for learners to share the own work with 
others (Boud 1995). 
R2) Learners should receive 
feedback on the individual 
performance. 
When the learners receive feedback on their individual performance 
during the learning process they can recognize possible 
misunderstandings (Hwang et al. 2014).  
R3) Learners should provide 
feedback on an individual 
performance. 
When the learners provide feedback they can reflect the own 
performance and are able to compare and evaluate the performance 
with the peers (Darling-Hammond et al. 1995). 
R4) Learners should have the 
possibility to ask questions 
regarding unclear points. 
In discussions with the lecturer or other learners clarification of 
unclear points can clarified and correct interpretation can reinforced 
(Thurmond and Wambach 2004; Vonderwell 2003).  
R5) Learners should be 
informed about specific 
educational objectives within the 
learning content.  
The lecturer attempts to achieve teaching aims regarding the 
learning content (Moore 1989). When informing the learners 
regarding the learning content that addresses diverse cognitive 
levels of educational objectives the learners learn the content 
comprehensively (Driscoll 2005). 
R6) Learners should get content 
specific assignments in an 
activating way.  
When learning material is designed in an activating way it supports 
social interactions and peer learning activities (Clark and Mayer 
2008).  
R7) Learners should be able to 
reflect and think critically 
regarding their solution on an 
assignment. 
When the learner reflects the own performance and think critically 
on the own solution the individual learning process is supported 
(Leung et al. 2014).  
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Design Elements for the ITPA 
In order to enhance feedback as well as to increase interaction covering all interaction types during the 
learning process, the integration of didactic mechanisms is needed. For a theory-driven deduction of 
design elements, we use peer assessment as a theoretical basis (Lehmann and Leimeister 2015). The peer 
assessment as part of peer learning activates the learners by means of various types of interaction, and 
supports them via feedback during the learning process. Therefore, from a wording perspective the design 
elements refer on mechanisms to support the learning process. 
Based on the requirements derived from theory of interaction and feedback, we formulate design 
elements concerning the identified requirements as theoretical foundation for the ITPA (cf. Table 3). The 
design elements are based on the well-known principles of good practice (Chickering and Gamson 1989). 
Furthermore, the design elements present the activity design and development of Peffers et al.’s (2007) 
design science research approach. Following Bitzer et al. (2016) the design elements are created to design 
the ITPA in a more time-efficient way and to activate the learners in their learning process. 
Table 3. Derived Design Elements for the ITPA. Own Source. 
Requirements Design Elements (D) 
R1) Learners should 
cooperate together to 
exchange their knowledge 
among each other. 
D1) Each learner will read several solutions on an assignment created 
by the peers. Each learner will provide feedback in a written form on 
an assignment of several fellow students. The written feedback 
contains advices for improvement. The cooperation will be of 
asynchronous online characteristic.  
R2) Learners should receive 
feedback on the individual 
performance. 
D2) Each learner will receive feedback on the own individual solution 
to assess the own learning progress. 
R3) Learners should provide 
feedback on an individual 
performance. 
D3) Each learner will evaluate each other’s performances with the help 
of specific criteria and a written feedback in an assessment form.  
R4) Learners should have the 
possibility to ask questions 
regarding unclear points. 
D4) During the lecture, which will be held in presence, the lecturer will 
emphasize strengths and weaknesses regarding several solutions. In 
discussion the learners can interact with the lecturer and other 
learners. 
R5) Learners should be 
informed about specific 
educational objectives within 
the learning content.  
D5) The used assignments will focus on the high cognitive level of 
educational objectives and the learners will be informed which specific 
educational objectives underlie the assignments. 
R6) Learners should get 
content specific assignments 
in an activating way.  
D6) The learners will get assignments to foster interaction with the 
learning content continuously within the learning process. 
R7) Learners should be able 
to reflect and think critically 
regarding their solution on 
an assignment. 
D7) After creating the solution on an assignment the learners will self-
assess their own solution with several criteria. 
Application of the ITPA in Large-scale Lectures 
Didactic Concept of the Large-scale IS Lecture 
Before presenting the ITPA, we will shortly present the didactic concept of the lecture. The ITPA was 
implemented in a blended learning introductory IS lecture, designed as a flipped classroom (Lehmann et 
al. 2015; Oeste et al. 2014). Figure 2 illustrates the collegiate learning process of the relevant lecture. The 
 Design and Evaluation of an IT-based Peer Assessment 
 Thirty Seventh International Conference on Information Systems, Dublin 2016 9 
ITPA was applied during Phase 2, namely the peer learning phase, and will be described in detail in the 
subsection afterwards.  
We designed the flipped classroom as a learning cycle, repeating five times during one semester. Each 
cycle comprises four individual consecutive phases. The first phase can be substituted as self-learn via 
video- and script-based learning units, as well as additional web-based trainings. The second phase (peer 
learning) consists of free-text assignments to be solved as individual (where we use the ITPA) or group 
tasks. The found solutions serve as input for Phase 3, which is held in presence and aims at addressing 
content-related comprehension questions and ambiguities from the first two phases by means of lecturer-
moderated discussions. Additionally, the lecturer presents solutions to the free-text assignments and 
addresses relevant content strengths and weaknesses. During Phase 4, learners attend small lecture-
accompanying tutorial groups where they acquire the learning content in small groups.  
 
 
 
 
 
 
 
 
Figure 2. Learning Cycle During the IS Introductory Lecture Applying ITPA in Phase 2. Own Source.  
ITPA Design 
The use of the ITPA aims to support the peer learning process by means of receiving and providing 
feedback, as well as increasing the interaction between learners and the learning content and among the 
learners themselves. Furthermore, the ITPA means to assess learners’ knowledge on high cognitive levels 
of educational objectives. Hence, learners will receive as well as provide feedback on high cognitive levels 
of educational objectives. We used the ITPA in a quasi-experimental design once throughout a four-week 
period during the second phase of the flipped classroom learning process (peer learning phase). 
Furthermore, the ITPA serves as preparation for Phase 3 for discussions of the solutions (Lehmann and 
Leimeister 2015). 
For IT use, the university’s learning management system (LMS) Moodle with the workshop module was 
used to support the ITPA. Thereby, we used an existing platform and adjusted the settings regarding our 
needs. A schedule set certain deadlines, with each deadline instructing the learners on what to do in what 
time frame. Additionally, short videos explained how to use the workshop module in the LMS in order to 
avoid operational problems. The learners were reminded to solve the remaining task before each deadline. 
1st assignment 
In a first step, the learners received a complex free-text assignment to work on individually in order to 
interact with the learning content and to create own solutions. Each learner had to solve the free-text 
assignment individually within one week before uploading it to the LMS, which then automatically 
distributed the individual solutions to the peers. With the creation of an assignment to interact with the 
learning content, the design element D6 is implemented. The free-text assignment for the ITPA required 
depth of content for the solution development, the combining of learning contents, as well as formulating 
own arguments in the form of a statement. The goal was to address the high levels of educational 
objectives, in particular analyzing and evaluating, and the learners were informed about these before. 
Therefore, the design element D5 is implemented.  
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The topic of the free-text assignment required the creation of a cost-benefit analysis for a self-chosen 
example of a business software delivery. Learners were expected to find criteria on their own and to rate 
and discuss them. In addition, they were supposed to discuss the use of a cost-benefit analysis regarding 
the software delivery. Each learner had to solve the assignment without including the own full name in the 
solution to guarantee anonymity. All learners received the same assignment. With the assignment, the 
learners were supposed to work on final exam-related assignments during the semester. Regarding page 
limit, the learners received the specification of five typewritten DIN A4 pages in a Word file, Arial font, 
and front size 11.  
1:5 assessment  
In the second phase, each learner received randomly assigned solutions from several fellow students. The 
ITPA was applied as 1:5 assessment, meaning that each solution was evaluated by five different peers and 
each learner provided feedback on solutions found by five fellow students. Providing feedback regarding a 
peers’ performance addresses the design element D1. The goal was that each learner’s effort to provide 
feedback remained maintainable while guaranteeing each learner diversified feedback. So far, no relevant 
research exists concerning the necessary number of peer assessors to ensure valuable and diversified 
feedback from the peers. The assessment form contained space for a qualitative written feedback and a 
rating sheet to provide quantitative feedback regarding several criteria. Regarding the written feedback, 
each feedback provider was supposed to evaluate each solution’s strengths and weaknesses and provide 
suggestions for improvement. The learners were guided with a tutorial about how to provide feedback to 
their peers. The rating sheet included criteria according to the quality of the solution and the author’s 
knowledge expertise. Additionally, the rating sheet captured criteria for assessing the peers’ knowledge at 
the high cognitive levels of educational objectives. The assessment form for providing feedback 
implements D3. The assessment was fulfilled anonymously, meaning that no learners were aware whose 
solution they were assessing. This way, the feedback is more precise, valuable, and honest (Bostock 2004), 
and a possible feedback manipulation based on social relationships is avoided (Boud and Falchikov 2007), 
thus allowing for content-based, objective feedback modeling. The provided feedback had to be uploaded 
to the LMS by a certain deadline.  
Moreover, each learner had to reflect on the own performance regarding the solution of the free-text 
assignment, which address the design element D7. The assessment form for the self-assessment contained 
the same criteria as the assessment form for the ITPA. Therefore, each learner had to self-assess the own 
solution regarding quality, knowledge expertise, and attaining the high cognitive levels of educational 
objectives. The self-assessment of the own learning leads to a greater level of learner independence 
(Daniel 2001), fosters reflection on the own learning progress (Boud and Falchikov 2007), as well as 
enhances awareness for the achievements and outcomes of the own learning (Dochy et al. 1999). The self-
assessment was realized via an online questionnaire tool. However, the results of the self-assessment of 
the learners are not mentioned in this research investigation, but since it is part of the design of our ITPA, 
we mentioned it at this point.  
During the assessment phase, the learners interact with the learning content and with each other. The 
interaction is of asynchronous online characteristic.  
2nd assignment  
In the phase of the second assignment, each learner had to revise their solution accordingly based on the 
peers’ feedback. Hence, each learner received feedback regarding the own performance on the specific 
free-text assignment and could align the self-assessment with the assessment of the peers. Regarding the 
received feedback the design element D2 is implemented. This phase occurs online and each learner 
works individually on the revision of the own solution, which addresses the learner-content interaction. 
For revision of the solution, each learner had to upload their revised work to the LMS within one week. 
Moderated discussion 
During the presence phase, the lecturer presented a set of several solutions of the free-text assignment 
and emphasized relevant content strengths and weaknesses. Misunderstandings were answered, relevant 
ambiguities eliminated, and content-specific questions discussed. This increases the interaction between 
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the learners and the lecturer as well as among the learners themselves and addresses the design element 
D4. The lecturer had access to all results via the LMS. After the presence phase, the lecturer uploaded a 
best-practice solution for the free-text assignment via the LMS. This ensured that each learner was 
allowed to compare their own solution to the best-practice. Moreover, this enabled each learner to assess 
their own knowledge regarding the high cognitive levels of educational objectives, thus addressing D2. 
The Figure 3 below illustrates the ITPA process regarding the tasks performed by the learners. 
 
 
Figure 3. Schematic ITPA Process. Own Source.  
Evaluation Results  
To evaluate the ITPA, we took data from two different semesters but from the same lecture, our IS 
introductory large-scale lecture for undergraduate students which is held every semester. In the first 
semester we conducted a pre-test of the ITPA and gathered data regarding utility and intention to use 
because our research intention was to examine whether the ITPA is ready for being used. In the following 
semester we started to establish the ITPA in our IS introductory lecture and gathered data to answer 
research question 2. In both semesters we used the ITPA in the same way. For data analysis, we used 
SPSS 23. The application of the ITPA in our lecture and the comprehensive evaluation of the ITPA is in 
line with the demonstration and evaluation phases of Peffers et al.’s (2007) design science research 
process. 
Results Regarding Utility and Intention to Use 
Since the design for the ITPA process is finished, we want to examine the intended (and unintended) 
impact of the design artefact to show utility and intention to use. This is in line with the design science 
research approach (Peffers et al. 2007). We conducted a first use of the ITPA in a real setting aiming to 
examine whether the ITPA is ready for being used in our large-scale lecture. Due to our interest regarding 
utility and intention to use the ITPA, we focused on constructs from the technology acceptance theory. We 
decided to keep the items to a minimum, because of the fact that there was no incentive for the students to 
complete the questionnaire but their goodwill. We used the following constructs: Performance 
expectancy, effort expectancy, and behavioral intention to use the system. Regarding the measurement of 
our constructs, we relied on scales provided by previous studies. Attendees of the lecture were around 120 
learners. The participation was voluntary. 35 learners took part on the ITPA during the learning process 
(participation rate 29.2%). A quantitative evaluation was realized over an online questionnaire including 
necessary items according to scientific literature. The items were adjusted to relevant research context 
when necessary. The evaluation was conducted at the end of the ITPA after the phase 3 (transfer phase in 
presence) was completed. All items were measured using a bipolar 7-point Likert response format with 
the endpoints labelled as 1 “strongly disagree” to 7 “strongly agree”. The results of the evaluation are 
presented in Table 4. 
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Table 4. Pre-test: Evaluation Results Regarding Utility and Intention to Use (N=35). 
Constructs No. of items  
(Reference) 
Mean SD Cronbach’s 
Alpha 
t(df) = t-value 
Performance Expectancy  4 (Venkatesh et al. 2003) 4.41 1.41 .896 t(33) = 1.683*  
Effort Expectancy  4 (Venkatesh et al. 2003) 5.94 1.17 .948 t(34) = 9.828*** 
Behavioral intention to 
use the system 
3 (Venkatesh et al. 2003) 
5.12 1.45 .888 t(33) = 4.521*** 
Significance with * p= < .05 / ** = p < .01 / *** = p < .001   SD = Standard Deviation 
The values for Cronbach’s Alpha and indicator loadings fulfilled the requested thresholds (Nunnally 
2010). Further, the mean values for all constructs are significantly higher than the neutral point of the 
scale (“neither agree nor disagree”). This indicated high values for performance expectancy, effort 
expectancy and the behavioral intention to use the system. After the results of the pre-test of the ITPA 
shows satisfactory results we conclude that our ITPA is ready for being used in our large-scale lecture. For 
the following semester we started to establish the ITPA in our IS introductory lecture and gathered data to 
answer the second research question. 
Results Regarding Final Exam Performance 
We implemented the ITPA in the subsequent semester than the pre-test of the ITPA was conducted. A 
total of N=129 learners participated in the ITPA as well as the final exam. The ITPA participation was 
rewarded with one point extra on top of the final exam scores, which has 90 points in total. Furthermore, 
we have a sample of 45 learners, who did not take part in the ITPA but, participated in the final exam. The 
learners who participated in the ITPA belong to the treatment group. The learners who did not participate 
in the ITPA are the control group sample. Since the ITPA participation was not mandatory, the learners 
assigned themselves to either treatment or control group. Thus, our research design lacks an important 
condition for an experimental design, namely the random assignment, and is therefore quasi-
experimental (Trochim et al. 2015). We decided to follow this approach since we did not want – and in 
fact at our university it would also be questionable from a legal point of view – to randomly assign 
learners to the control group that was supposed to learn less and thus perform worse in the final exam. 
Especially in educational research studies, random assignment is not possible or practical and hence, 
quasi-experimental designs are commonly used (Gribbons and Herman 1997). 
The focus of this evaluation is to examine whether the ITPA objectively affects the learners’ performance. 
Therefore, we want to investigate whether the learners that participated in the ITPA perform better in 
related assignments in the final exam than those learners who did not participate. The learning outcome 
of the related assignments of the final exam allows conclusions for the achieved learning performance. 
Before coming up with the examination of research question 2, we compare the sample of treatment and 
control group. We compare both groups regarding several control variables. These are some descriptive 
information such as gender, age, and course of study. Moreover, we use the overall self-efficacy for self-
regulation as well as technology experience to examine whether the learners differ in both groups. Self-
efficacy for self-regulation is an important skill in technology-mediated learning. It means that a learner is 
focused on tasks, able to reach goals and able to manage their own learning activities (Boekaerts et al. 
2005; Franken 2006; Santhanam et al. 2008). Since the ITPA is performed with Moodle, we wanted to 
know whether the learners differ in their technology experience with Moodle. The control variables 
gender and course of study are nominally scaled. Therefore, we used the non-parametric chi²-test to 
examine the difference between both treatment and control group. The chi²-test based on Pearson (two-
dimensional) reveals no significant p-value for gender as well as course of study, meaning that both 
groups are similar. For the metric data, we tested the standard normal distribution. A Kolmogorov-
Smirnov test reveals that the data are not normally distributed. Thus, we needed to use the Mann-
Whitney U-test to investigate the difference. The Mann-Whitney U-test reveals that the difference of the 
mean values regarding age is not significant. Hence, both group samples are similar regarding age. 
Regarding self-efficacy for self-regulation as well as technology experience, the Mann-Whitney U-test 
reveals that the difference of the mean values is not significant (p > .05). This also indicates no differences 
between both groups regarding self-efficacy for self-regulation and technology experience.  
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The data collection regarding the demographic information as well as self-efficacy for self-regulation and 
technology experience took place at the beginning of the semester with an online questionnaire. The items 
(except the demographic information) were measured using a 7-point Likert scale ranging from 1 
“strongly disagree” to 7 “strongly agree”. Table 5 shows the results. 
Table 5. Control Variables to Compare Treatment and Control Group. 
Control Variables Treatment Group Control Group p-value 
Sample Size N = 129 N = 45  
Gender  
male 44.96 % (n = 58) 53.33 % (n = 24) 
0.333 
female 55.04 % (n = 71) 46.67 % (n = 21) 
Age Mean  SD Mean  SD  
0.164 
23.25 years 2.61 23.78 years 2.43 
Course of Study 
Business Studies 96.12 % (n = 124) 93.33 % (n = 42) 
0.442 
Others 3.88 % (n = 5) 6.67 % (n = 3) 
Number of Items   
(Source) 
Mean SD Cronbach’s 
Alpha 
Mean SD Cronbach’s 
Alpha 
 
Self-Efficacy for 
Self-Regulation  
11  
(Santhanam et 
al. 2008) 
5.48 0.81 .857 5.35  0.88 .868 0.517 
Technology  
Experience 
 
3  
(Ball and Levy 
2008) 
5.43 1.32 .884 5.58 1.33 .855 0.447 
Significance with * p= < .05 / ** = p < .01 / *** = p < .001   SD = Standard Deviation 
Based on the results regarding the comparison of treatment and control group, we want to examine 
research question 2. We do not consider the final grade, but rather the achieved scores in the assignment 
related to the skills that we intended to train with the ITPA. The final exam consisted of three parts: Part 
one consisted of single-choice assignments. In the second part, the learners had to answer free-text 
assignments. In the third part, the learners had to complete data modeling assignments with business 
process management notation (BPMN). All assignments had to be answered. 
Our focus of investigation is on three of the five free-text assignments. With these three free-text 
assignments the learners were required to create examples and problem cases to discuss specific 
statements regarding the learning content. Since we especially trained this with the used assignment in 
the ITPA, we focus on these three free-text assignments (namely A1, A3, and A4). With the three free-text 
assignments focusing on the requirements, the learners could have achieved 20.5 points. With the free-
text assignments that did not focused on the requirements, the learners could have achieved 13.5 points 
(namely A2, and A5).     
To answer our research question, our hypotheses are as follows: 
• H0: Learners participating in the ITPA do not perform better in related free-text assignments in the 
final exam than those learners who did not participate. 
• H1: Learners participating in the ITPA do perform better in related free-text assignments in the final 
exam than those learners who did not participate. 
For a meaningful statistical evaluation whether both groups differ in their achieved points in the final 
exam-related assignment, we used a t-test for independent samples.  
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Table 6. Comparing Treatment and Control Group Regarding Learning Performance. 
Variables Treatment Group Control Group t(df) = t-value 
                                        Sample Size N = 129 N = 45  
Part 1:  
  Single-choice assignments  
  (max. 10 points) 
Mean = 5.47 
SD = 1.66 
Mean = 5.36 
SD = 2.02 
t(172) = .384 
Part 2:  
  Non peer-assessment related  
  free-text assignments (A2, A5) 
  (max. 13.5 points) 
Mean = 4.42 
SD = 3.26 
Mean = 3.98 
SD = 3.46 
t(172) = .779  
  Peer-assessment related  
  free-text assignments (A1,A3,A4) 
  (max. 20.5 points) 
Mean = 7.35  
SD = 3.85 
Mean = 6.15  
SD = 3.49 
t(172)  = 1.844* 
Part 3:  
  BPMN assignments 
  (max. 46 points) 
Mean = 23.39 
SD = 5.74 
Mean = 22.42  
SD = 6.46 
t(172) = .951 
Significance with * p= < .05    SD = Standard Deviation 
Table 6 shows the results that the learners achieved in the final exam: the results of the single-choice 
assignments, the free-text assignments, and the modeling assignments. The t-test for independent 
samples reveals that both groups are similar in the mean values of single-choice and modeling 
assignments. Moreover, the result of the t-test shows that both groups are almost similar in the mean 
values regarding the free-text assignments A2 and A5. The result of the difference of the mean values 
achieved in the three free-text assignments (namely A1, A3, and A4) is significant at p < .05. Learners of 
the treatment group achieved a mean score of 7.35 corresponding to the maximum points of 20.5. In 
contrast, the learners of the control group achieved significantly less points. Thus, the alternative 
hypothesis (H1) can be confirmed which means that learners participating in the ITPA do perform better 
in related assignments in the final exam than those learners who do not participate.  
Discussion  
Although the use of peer assessment is not new in education, there is still a lack in research studies using 
peer assessment in an experimental or quasi-experimental setting by examining its actual learning effects 
(Van Zundert et al. 2010). Therefore, we created the ITPA and focused in our data analysis how learners 
perceive its utility and intention to use, and whether the learners that participated in the ITPA perform 
better in final exam-related assignments than those learners who did not participate.  
Our results regarding research question 2 show that both treatment and control group are similar 
regarding several control variables (cf. Table 5). Table 6 shows that the learners who participated in the 
ITPA achieve better results in the three free-text assignments. Thus, the learners’ performance is 
significantly higher regarding the three free-text assignments. These three free-text assignments were 
similar to the structure of the assignment used in the ITPA and required the learners for discussing and 
for creating examples and problem cases regarding specific learning content. Moreover, the results show 
that both groups are similar in their performance regarding the single-choice, the modeling assignments, 
and the free-text assignments A2 and A5. This is an indication that the sample differences in the free-text 
assignments A1, A3, and A4 are a result of the ITPA used during the learning process.  
We need to consider that the difference of the mean values in the three free-text assignments in both 
groups is present although not very high. In our lecture we made the experience that the learners have 
difficulties in answering free-text assignments, which gave us the intention to create the ITPA. However, 
we assume using the ITPA only once is too less. By conducting the ITPA more often during the learning 
process, we assume to expect stronger results. We intended to train the learners in answering complex 
free-text assignments and the results show a significant result. Of course, the free-text assignments in the 
final exam were not of subject of the assignment used in the ITPA.  
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The results of the mean values regarding single-choice and modeling assignments are much higher 
compared to the mean values of the free-text assignments. An explanation could be that during the 
learning process the learners have much more opportunities in training their knowledge regarding single-
choice and modeling assignments. This is realized over E-Assessments via Moodle (that cover knowledge 
on the cognitive levels of remembering and understanding) and modeling assignments (that are trained in 
small lecture-accompanying tutorial groups that cover the cognitive level applying). These assignments 
are less complex than the free-text assignments.  
Participating in the ITPA reveals an increase in dealing with the learning content as well as providing 
individual feedback on content-based strengths and weaknesses. Thereby, learners are supported during 
their learning process. Dealing with the learning content during the learning process leads to higher 
learning success and is in line with previous research results (Birenbaum and Dochy 1995; Chou 2002). 
Since both groups show similar results regarding their technology experience (cf. Table 5) it cannot be 
state that only learners who have more technology experience with Moodle participated in the ITPA. 
Moreover, the learners are similar regarding self-efficacy for self-regulation, which means that the 
learners are able to manage their own learning activities. Since the ITPA was conducted individually 
outside class, it is important that learners can focus on their task and show high self-regulation. However, 
we cannot state that only learners who show a higher degree in self-efficacy for self-regulation 
participated in the ITPA, since the results in both groups are equal. We are not able to show the 
motivation of the learners regarding the treatment and control group sample. Therefore, we have to take 
into consideration that possibly only learners who show a higher degree in motivation participated in the 
ITPA and hence performed better in related assignments in the final exam. 
However, our results show that the ITPA constitutes a possibility to integrate complex free-text 
assignments into the learning process of a large-scale lecture. Additionally, ITPA is a useful didactical 
method for our flipped classroom concept, structuring the peer learning phase as well as providing 
valuable input for the presence phase and moderated discussion.  
Implications for Theory and Practice 
For the theoretical implication, the study contributes to the involvement as well as the emphasis of the 
role of peers in the learning process. The learners adopt the lecturer’s role and assess their peers, which 
enables reflection and metacognition. Thus, the results contribute to the didactical theories of IS research 
by providing insights on a learner-centered approach. Moreover, the study underlines the pedagogical 
research regarding imparting and verification of knowledge on the high cognitive levels of educational 
objectives in large-scale lectures at an undergraduate level. This enables a complex and comprehensive 
understanding of the learning content beyond the factual knowledge and promotes skills in critical 
thinking and problem solving. The results can also be applied to other teaching-learning environments. 
Peer assessment is a valuable and enhancing didactical method not only for university large-scale lectures, 
but also for e-learning lectures (e.g., MOOCs) or traditional teaching-learning environments or other new 
contexts of interest.  
The results of this paper are of practical relevance for researchers, lecturers, and practitioners alike, since 
they illustrate a way to use ITPA to address learning, interaction, and feedback in a large-scale lecture. 
Our study reveals a way to engage and activate learners in large-scale lectures in spite of limited 
resources. The results antagonize the challenges of large-scale lectures. Regarding the assignment used 
for the ITPA, comprehension questions can be clarified and complex issues of the learning content can be 
discussed. Moreover, by using the ITPA the learners are required to deal with IT and digital media that 
train their competence in IT use. Therefore, the learner-lecturer interaction is limited to the presence 
phase, which complies with the lecturer’s limited resources and does not additionally increase their 
workload.  
Limitations, Future Research, and Conclusion 
Any findings or implications of this study need to be considered in light of its limitations. Since we 
gathered our data in a real setting without random assignment to treatment or control group, we cannot 
precisely prove that an increase in learning performance will solely result from learner participation in the 
ITPA during the learning process. We did not have the possibility to assign the learners randomly to 
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either the treatment or control group because of the disadvantage for the learners in the control group. 
We cannot realize such a research design due to legal regulations, since even randomly assigning learners 
to a treatment that is supposed to result in a lower learning success (our control group) could lead to 
lawsuits against the university, and as a consequence, the annulment of the final exam. However, this 
might be different in other countries for example. We need to take into consideration that the results 
would be more convincing with a research study of a true experimental design.  
As is typical for quasi-experimental studies, our research study may have been confronted with threats to 
its internal validity (Erez et al. 2002). A quasi-experimental design is subject to several confounders, 
meaning that changes in learning success could also arise from other external effects not connected to the 
ITPA participation (Coolican 2014). As a result, another limitation of our research methodology is the 
self-selection bias (Gautier and Klaauw 2012) because the learners assigned themselves to the treatment 
group with their voluntary decision that is typically for quasi-experimental designs. Thus, it might be 
possible that learners who are either highly motivated or interested in new learning scenarios participated 
in the ITPA and hence achieved better learning results in the final exam. However, we demonstrate that 
both the treatment and control group are very similar, for example regarding their self-efficacy for self-
regulation (cf. Table 5), which states that the learners are able to autonomously control their own 
learning. We cannot prove that both groups are similar, but we have strong empirical indications that 
both groups are comparable and that the differences in their performance in the final exam can be related 
to the participation in the ITPA. Nevertheless, future research should exclude self-selection bias by 
randomly assigning students to treatment or control group. This could be realized by supporting the 
control group with a teacher assessment, for example, to treat everyone equally and for reason of fairness.  
In our research approach, the sample sizes differ greatly, which presents another limitation of our 
research and the discussion of the results. Another fact that limits our study is that it is cross-sectional 
rather that longitudinal. This limits the strength of causal inferences. To exclude this limitation, an option 
could be to repeat the ITPA more often during the learning process of one semester. Before and after the 
ITPA, a knowledge test could be conducted in order to analyze the knowledge acquisition and draw 
conclusions about the influence of the ITPA on attaining knowledge by using it.  
The ITPA will be established in our didactic concept of the IS introductory lecture. One change we will 
undertake is the frequency of the ITPA. Currently, we used the ITPA once in our lecture. The idea is to 
repeat the ITPA process several times during a lecture. Research investigation will then focus on the 
alteration in the individual learning process, knowledge acquisition regarding learning success, as well as 
skill development such as reflection ability, critical thinking, meta-cognition, and complex problem 
solving. Since our research focuses on verifying high cognitive levels of educational objectives in large-
scale lectures, we intend to investigate the factual resource consumption by using the ITPA. Moreover, 
future research will determine how many peer assessors are needed to ensure high-quality and diversified 
feedback. There are studies comparing peer versus lecturer feedback (Jaillet 2009; Van Zundert et al. 
2010), but no scientific insights on how many assessors are sufficient.   
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